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Waste2Watts project
• 2019/01 to 2021/12  - 3 year FCHJU project
• low cost biogas cleaning for coupling with low cost SOFC to prepare

small scale biogas market entry for Solid Oxide Fuel Cells
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SOFC cogenerators - status
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module

Systems in development, 
e.g. 50 kWe

for natural gas & biogas

1.5 kWe SOFC 
BlueGEN
cogenerator
for natural gas

63% ac electrical.eff.
26% heat efficiency

1500 units sold
(natural gas market)
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Coordination – WP6
System Design – WP4

SOFC supply-WP3

Biogas resources – WP1 

Biogas cleaning – WP2 Testing – WP3

ADVISORY BOARD of 
biogas experts
+ biogas SMEs

W2W partners



Biogas composition database
1. Compiled for the project
2. Completed with on-site measurements

- e.g. H2S and organic sulfur

This basis is used to select and test (6) solid sorbents for cleaning of mixed gases:
difficult compounds (H2S, DMS, COS, CH3S) in difficult matrix conditions (+VOC, Si).



Cell test results

%vol H2 CH4 CO CO2 H2O

Dry ref. ext. 23 0 43.5 23 10.5
Dry ref. int. 0 25 0 75 0
Methane ref ext. 53 0 26 8 13
Methane ref. int. 0 33 0 22 45



Biogas SOFC
CHP system

UFF: CH4 fraction 
electrically converted

poor biogas 50 CH4: 45 CO2 : 5Air
rich biogas 70 CH4: 25 CO2 : 5Air

Hot 
recirculation

Cold 
recircula5on

Recircula5on,
no reformer

Recirculation,
partial oxid.

Sensitivity analyses performed:

Ø 4 system configurations
Ø 2 SOFC technologies
Ø 5 biogas compositions

target efficiency



Small scale biogas SOFC market

SOFC
units

Agricultural waste OFMSW

XS + S 
(50 kWe)

M & L
(200 kWe)

Installations 
agro

XS + S 
(50 kWe)

M
(200 kWe)

L
(500 kWe)

Installations 
OFMSW

EU-27 499783 111594 611377 ND ND ND -

France 87007 27693 114700 15 156 244 414

Germany 57571 8372 65943 215 88 142 445

Italy 59452 3555 63007 25 103 145 273

Switzerland 6986 74 7060 128 38 7 173

F+D+IT+CH 211015 39694 250709 383 385 537 1305

GWe total 25.0 22.3 47.3 0.365 

>50% of all current unused biogas potential lies in 50kWe scale

largely dominated by agro-biogas (98% of total)



• AD biogas = largely under-used resource
• often small scale (53% of unused EU-potential), mainly farms

• 50 kWe and smaller (≤ 20 m3/h biogas flow)

• ≉ no case for biomethane separation/injection, nor ICE
• the answer is Solid Oxide Fuel Cells

• >50% electrical efficiency
• no pollution (SOx, NOx, CH4-slip), no noise
• no transport of low value fuel using diesel vehicles, but on-site use

• 0.5 million sites ⇒ 25 GWe ⇒ 6% of EU electricity
• needs small scale digester development
• needs low cost biogas cleaning to remove sulfur compounds
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Key message
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